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L&i néi dau

TCVN 11066:2016 dugc xay dyng trén co s& AOAC 2005.01
Glucosamine in raw materials and dietary supplements containing
giucosamine sulfate and/or glucosamine hydrochloride. High-
performance liquid chromatography with FMOC-Su derivatization,

TCVN 11066:2016 do Vién Kiém nghiém an toan vé sinh thyrc phdm
quéc gia bién soan, BS Y té a& nghj, Tdng cyc Tiéu chudn Do luéng
Chét lvong thdm dinh, B4 Khoa hoc va Céng nghé céng bé.
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Thwe pham chirc nding ~ Xac dinh ham lwong glucosamin bang
phwong phéap séc ky long hiéu niang cao

Dietary supplements — Determination of glucosamine content by high performance
liquid chromatographic méthod

1 Pham vi dp dung

Tiéu chuan nay quy dinh phwang phép séc ky Iong hiéu ndng cao d& xac dinh ham lreng glucosamin
trong nguyén liéu va cac san phdm thire phdm chiee nang.

2 Nguyén tic

Hoa tan mau thi¥ trong nwére, thém trietylamin (TEA) d& chuyén glucosamin hydraclorua (G-HCI) ho3c
glucosamin sulfat (2G-H,SO4) vé& glucosamin dang bazo ty do (GFB). Glucosamin dang bazo ty do
duoc tao dan xudt trudc cdt bang N-9-flusrenylmethoxycarbonyloxy succinimid. Dan xuét dugc tich
trén hé théng HPLC va xac dinh bing detector UV tai bwde song 265 nm. Glucosamin ¢6 hai ddng
phan I4p thé tw nhién (dang a va B), tac nén hai pic séc ky trén sdc @b, Tinh ham legng glucosamin
dang bazo tw do trong méu dya trén téng dién tich cla hai pic nay.

3 Thuébc thir

T4t ca thubc thiv dwoc st dung phai 14 loai tinh khiét phan tich, ding cho sic ki 18ng hiéu nang cao
hoéc cd chét lugng twong dwong. Nwde sir dung phai 14 nwéc da khir ion hodic nwéc cé @6 tinh khiét
twong duong, trir khi cé quy dinh khac.

3.1 Axetonitril.
3.2 Axit trifloaxetic (TFA), tinh khiét (= 89 %).

3.3 Trietylamin (TEA), tinh khiét (2 99 %).
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3.4 N-9-fluorenyimethoxycarbonyloxy succinimid (FMOC-Su) ", tinh khiét (= 97 %).
3.5 Dung dich FMOC-Su, 15 mM

Hoa tan 50 mg + 1,0 mg FMOC-Su (3.4) trong 10 ml axetonitril (3.1). Chuén bi dung dich méi khi st
dung.

3.6 Phadong

a) Pha déng A (dung dich TFA 0,05 %, pH 2,4): Thém 0,5 ml TFA (3.2) vao binh dinh méc 1 000 ml
chiva s3n khodng 900 ml nwoc, thém nuéc viva @i 1 000 ml va trén déu. Chinh pH cla dung dich dén
2,4, Loc qua mang loc nylon 0,45 pm (4.14) trwée khi ding.

b) Pha ddng B: Axetonitril.
3.7 Chéit chudn glucosamin hydroclorua (G-HCI) 2, tinh khiét (2 99 %).
3.8 Dung djch chuin géc glucosamin hydroclorua

Can 240 mg G-HCI (3.7), chinh xac dén 0,1 mg, cho vao binh dinh mic 100 ml (4.8). Ly chinh xac
750 pl TEA (3.3) vao binh, thém nwée dén vach va trén.

4 Thiét bj, dung cu

St dung cac thiét bj, dung cy clia phong thir nghiém théng thwong va cy thé nhu sau;

4.1 Hé théng sic ky 10ng hiéu niang cao ¥, gdm bom, bd loai khi, bd bom mau ty ddng, bd bn dinh
budng cbt, detector UV-Vis (hodc PDA), may tinh co phdn mém kiém soat va phén tich de ligu.

4.2 Cot phan tich, Phenomenex Prodigy (MidBore™) ODS-3 4 100 A (kich thwéc 150 mm x 3,2 mm,
@ hat 5 pm), bao gbm bao vé cét: Phenomenex Prodigy (Security Guard™) Cartridges ODS-3 9 100 A
(kich thwdc 4 mm x 3,0 mm).

CHU THICH: Loai cot, chidu dai va dudng kinh clia cit co thé dugc thay ddi theo ki thuat stv dyng HPLC.

4.3 Can phan tich, co thé can chinh x4c dén 0,1 mg.

W C6 thé str dung sén phém cla Sigma, St. Louis, MO, USA. Thang tin nay dura ra d& thuan tién cho ngui st dyng fidu chun va
tiéu chudin nay khdng n dinh phéi st dyng chimg. Cé thé sir dung céc sén phém twong tw néu cho céc két qua trong duong.

2 C6 thé sir dyng san phdm clia Lancaster, Windham, NH, USA. Thong tin ndy dua ra dé thusn tién cho nguei sir dyng tidu chuén
v tigu chudn ndy khong &n dinh phai st dung ching. C6 thé sir dyng c4c san phim tuong ty néu cho cdc két qud twong duong.

? Co thé sir dyung Agilent HPLC 1100 series cla Agilent Technologies, Inc., Palo Alto, CA, USA. Thang tin nay dua ra d&

thudn tién cho ngurdi sir dyng tigu chudn va tiéu chudn nay khéng 4n dinh phai sir dung chiing. C6 thé si¥ dung c4c san phdm
twong ty néu cho céc két qua trong duwong.

4 San phim clia Phenomenex, Tomance, CA, USA. Thang tin ndy dua ra d& thuan tién cho ngudi str dung tiéu chudn va tiéu
chudn nay khong 4n dinh phai si¥ dung chang, C6 1hé st dyng céc san phim teong ty néu cho cac két qua tuang durong.
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4.4 Bé rung siéu am, co thé duy tri nhiét d9 50 °C.

4.5 May nghién, cé kha nang nghién mau thir lot qua sang cé c& 16 0,5 mm.
4.6 May lic vortex.

4.7 May do pH.

4.8 Binh djnh mic, dung tich 5, 100 va 1 000 ml.

4.9 Pipet thay tinh, dung tich 10 ml.

4.10 Pipet ty déng, co thé phan phdi cac thé tich tir 50 ! dén 200 pl va tir 500 pl dén 2 500 pl, d3
dwoec hiéu chuan,

4.11 Mang lgc xyranh, bang PTFE, kich thuéc 13 mm, c& 18 0,45 pm.
4,12 Mang loc xyranh, bing PTFE, kich thwéc 25 mm, c& 16 0,45 pm.
413 Lo dwng miu cho HPLC, ¢é ndp vin duoc ph teflon.

4.14 B loc dung mdi séc ky, s dung mang nylen ¢& 18 0,45 um.

4.15 Xyranh, dung tich 3 ml.

5 Liy miu
Viéc lay mau khéng duoc quy dinh trong tiéu chudn nay.

M3u glri dén phang thir nghiém phai ding 1a miu dai dién va khang thay ddi trong suét qua trinh van
chuyén hodc bdo quan,

6 Cach tién hanh
6.1 Chuln bj miu thir
a) MAu nguyén liéu: nghién néu can.

b) MAu dang vién nén: can 20 vién, chinh xac dén 0,1 mg va tinh khéi lwong trung'binh vién. Nghién
va trén déu,

¢) M3u dang vién nang: ldy 20 vién, bd vé nang rdi can phdn miu trong nang, tinh khéi lugng trung
binh mdi vién, chinh xac dén 0,1 mg. Nghidn va tron déu.

d) MAu dang iéng: tron déu mau.
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6.2 Chuin bj dung dich thiv

Can hodc dong chinh xac khéi lvgng mau @a chudn bi & 6.1 theo Bang 1 vao binh dinh muc 100 mi
(4.8). Thém khodng 80 mi nwdc, trdn déu bing may lic vortex (4.6) trong 1 min, rung siéu 4m binh
trong 5 min hodic cho dén khi tan hoan toan.

CHU Y: Mét sé ta dwoc clia san pham khéng tan, vi du: silic dioxit.

Bang 1 - Khéi lwgng/th tich phin mau thir cin ldy

Dang miu thir Khéi lweng/thé tich phin miu thir

M&u thir cé cong bb ham legng glucosamin Tinh todn theo céng b dé thu dwoc ham
Iwong glucosamin trong méu thir twong dwong
240 mg G'HCI hodc 340 mg 2G-H,S0,

Mau thir khng cong bd ham lwgng glucosamin:

~ méu nguyén liéu thd 300 mg

~ méu dang vién nén 430 mg

— mé&u dang vién nang 500 mg

~ mau dang hdn hgp bét ubng 2000 mg
- méu dang 16ng 10 ml

Lay chinh xac 750 pl TEA (3.3) vao mdi binh, l4c va thém nudc dén vach. Loc khodng 1,5 ml méi dung
dich qua mang lpc xyranh (4.12) véo lo dung miu (4.13),

6.3 Tao din xudt
Viéc tao din xuét déi véi cac chét chudn va mau thir cAn duoc thure hién ddng thei.

L4y chinh xac 1an lugt 50, 125, 200 pl dung dich chudn géc (3.8) va 125 pl dung dich thr 83 chuln b
(8.2), cho vao céc binh dinh mirc 5 mi (4.8). Thém 500 pl dung dich FMOC-Su 15 mM (3.5), day kin va
trén déu béing may vortex (4.6), rung siéu am & 50 °C trong 30 min. LAy binh ra khdi bé rung siéu am,
d& ngudi dén nhiét @ phong va th&m han hop pha déng A : B (i Ié thé tich 1 : 1) (3.6) dén vach. Lac
ddu trén may Iac vortex (4.6), loc qua mang loc xyranh (4.11) vao lo dung miu (4.13).



TCVN 11066:2016

6.4 Xac dinh
6.4.1 Didu kién vin hanh HPLC

= Pha ddng: Dung dich TFA 0,05 % : axetonitril theo chwong trinh gradient ty 1& pha dong:

Thei gian, min Ty 1é pha ddng (A: B)
tir 0,0 dén 6,0 Dang dong 70 : 30

tir 6,0 dén 11,0 Thay ddi dén 0 : 100
tir 11,0 dén 13,0 Thay dadi v&70: 30
tlr 13,0 dén 15,0 Canbéang 70 : 30

— Detector: PDA hoac UV-Vis, biréec song 265 nm;

~ Thé tich miu bom: 10 pl;

~ Tée d6 dong: 0,8 mi/min;

~ Nhiét 43 budng cét: \ 30°C.

CHU THICH: Céc théng sé vé ty & pha ddng, thé tich mau bom, téc 4 déng, nhigt 45 budng cdt ¢6 thé dugc didu chinh tay
thudc vao didu kign thyre té cla thiét bi HPLC dugc sir dyng.

6.4.2 Kidm tra sw &n djnh ctia hé théng

Can bang hé théng bing dung médi pha ddng it nhét 30 min, sau d6 bom Iap lai nm 1n dung dich
chuén lam viéc G-HCI (chuén cé néng d6 & gitra) da dugre tao dan xuét theo 6.3,

~ Théi gian lwu cha pic ddng phan riva gidi trwée khéng duoe < 4 min;
— Thei gian lwu twong d6i R; clia pic rira gidi thr hai sc v&i pic rira gidi thiz nhét phai 1a 1,2 (R, = tity);
~ Hé sé kéo dusi pic (T) khéng dirge > 2,0, Tinh gid trj T theo Céng thire (1):
T=Woos 2f (N
trong da:
Wa,s | d6 réng cla pic duoc do tai diém 5 % chigu cao pic tinh tir dwong nén;
f  lakhoang céch tir dwing vudng géc ha tir dinh pic dén diém 5 % chiéu cao pic.

— D6 léch chuln twong doi clia tong dién tich hai pic gilra ndm 1An bom khéng dugc > 2 %.
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6.4.3 Dung dwong chuin

Sau khi thiét bj g dn dinh, tién hanh bom 1an lwet cac dung dich chun lam viéc da dugc tao din xudt
theo 6.3 vao hé théng HPLC.

X4c dinh dién tich hai pic, dyng dwdng chudn dya vao tdng dién tich hai pic va néng 8 chudn lam viéc
twong ng.

6.4.4 Phan tich miu

Bom méau thir véi ciing didu kién nhw bom dung dich chudn, xac dinh dién tich céc pic.

7 Tinh két qua
7.1 Ndng d5 GFB trong dung djch chudn 1am vigc

N&ng 46 GFB trong dung dich chuAn 1am viéc sau khi tao dén xuét, STD,, tinh bing miligam trén mililit
{mg/mil}, theo Cong thirc (2):

STD, =0,83091 x dxwx F )
Trong dé:

n  lachudnteong ing 1, 2, 3;

0,83091 13 hé sb chuyén 64i tir G-HCl sang GFB;

d |2 hé sé pha lodng, tinh theo Céng thirc (3):

= Vo
V, xV,

©)]

Trong dé:
Ve twong (ng bang 0,050; 0,125; 0,200 ml,
Vi =100 ml;
Vz=5ml
w  lakhéilwgng can clia chuln, tinh bing miligam (mg);

F 14 dé tinh khiét cGia chuén.
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7.2 Ham lwgng GFB trong méu thiv

Ham lvgng GFB trong mau thir dang ran, Xeree, tinh bang % khéi lwgng, theo Cang thire (4):

Cdxwo @)

Xsram = Wx

Ham lwgng GFB trong mau thir dang 18ng, Xera), tinh béng miligam trén mililit (mg/ml), theo Céng
thiee (5):

C
Vxd

Xorarz = oz x 100 ®)

Trong dé:
C lanbdng dd GFB xéac djnh duorc tir dwdng chudn, tinh bing miligam trén mililit (mg/mi);
w | khéi egng mau thir dang ran, tinh bing miligam (mg);
vV 1athé tich mau thr dang Idng, tinh bang mililit (ml);
d I hé sé pha logng, tinh dwgc theo Céng thire (3) véi Vo = 0,125 ml.
7.3 Ham lwgng G-HCI trong méu thir
Ham lweng G-HCI trong méu thir dang rén, Xe.ucy), tinh bang % khéi lugng, theo Cang thirc (6):

c
X peny = ——eo——x100 6
GHCIN = [ 8300 xwxd | ©

Ham Iwgng G-HCI trong mau thir dang I6ng, Xo-Heuz, tinh bng miligam trén mililit (mg/ml), theo Cong
thive (7):

X Lo B
GHERZ) ™ 0,83091xV xd

x100 0
Trong d6:
C, d, wvaV tvongty 7.2;
0,83091 12 hé sé chuyén ddi tir G-HCl sang GFB.
7.4 Ham lwgng 2GFB-H,SO, trong miu thi

Ham lwgng 2G-H,S04 trong mau thir dang ran, Xe.-suray, tinh bang % khéi lweng, theo Céng thire (8):
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100 ®

C
X -3u e
Gt = 57851 1 xw xd

Ham lwgng 2G-H;S04 trong mau thir dang 16ng, Xo-suraz, tinh bang miligam trén mililit (mg/mt), theo
Cdng thic (9):

c

Y 100
078511V xd ©)

Xoshatiz) =

Trong dé:
C,dwvaVtwongte7.2
{}.,78511 1a hé sé chuyén déi tir 2G-H,S04sang GFB.
8 Bao cao thir nghiém
Béo céo thi¥ nghiém phai ghi ro:
~ moi thang tin cAn thiét d& nhan biét ddy dd v& mau thir;
— phuong phap 1y m3u da st dyng, nét..l biét;
— phuong phap thir a3 ding, vién dan tiéu chudn nay;

— tt c3 cac chi tiét thao tac khdng quy dinh trong tiéu chudn nay, hodc tuy ¥ la chon ciing véi cAc chi
tiét bt thwong nao khac c6 thé anh hwdng dén két qua;

~ két qua thtr nghiém thu dugc;

— néu kidm tra d3 13p lai thi néu két qua cudi ciing thu dugre,
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Phu luc A
(Tham khao)
Vi du vé sic dd

200

Pic glucosamin 2

150

Pic glucosamin 1

100

0 1 2 3 4 5 6 7 8 9 min

Hinh A.1 - Sic ky 44 mau vién nang chira glucosamin
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Phuluc B

(Tham khdo)

Két qua thi lién phong thir nghiém

Bang B.1 — Cac két qua cha phép thir lién phong thir nghiém

Ma mau Gia tri GFB SD; RSDg, | PRSDg,| Gia trj HorRat, S6PTN | S6PTN
trung binh, % % % %RSDp/%PRSDr | ngoailé | tham gia

G3 59,1 1,0 1,7 22 08 0 12
G4 84,5 21 25 21 12 0 12
G5 83,7 1,5 1,8 2,1 0,9 0 12
G6 10,0 0,4 40 2,8 15 0 12
G7 53,5 2,0 3,7 2,2 1,7 0 12
G8 274 1,0 36 2,4 1,5 0 12
G9 2,45 0,3 1,2 25 05 0 12
G10 50,0 1,0 2,0 2,2 09 0 12
G13 49,9 1,0 2,0 2,2 0,9 0 12

CHU THICH:

SDr 46 1éch chudin ti 14p;

RSDr 49 lech chudn twong adi téi 1ap;

PRSDR d6 lech chudn twong dbi ti 14p dy doan.
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